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Abstract 



A three-dimensional measuring system comprises an optical system for emitting a light and optically 
scanning an object, a measuring sensor having an image pickup surface consisting of a plurality of 
picture elements and adapted to receive the light reflected on the surface of the object, a galvanometer 
mirror for changing a direction in which the light irradiates the object, a system controller for driving the 
measuring sensor so as to allow the same to output information on the quantity of light incident on each 
of the picture elements, and a barycentric calculation circuit for finding an instant when the light 
traverses each of the picture elements. This instant is found by implementing a barycentric calculation 
on the basis of outputs of the measuring sensor taken for a prescribed period of time and an instant at 
which each of the outputs is taken. The measuring system further comprises a host computer for 
finding a position on the surface of the object corresponding to each of the picture elements. This 
position is found on the basis of a relationship between a direction in which the light irradiates the object 
at an instant when the light traverses each of the picture elements and a direction in which the light 
reflected on the surface of the object is incident on each of the picture elements. 
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(i. 3 2\B}(D^yy^jyyf / zx^X%htLti3 2mco^ 

ytT-i?i,z^xcDm<bTfo& 9 &wmi / z~?\,\x<7)3 2 
mcDgyfrr-fiz^ i-3 2^fyryymHt 

2<o»r*>*. ,rcofc#. Mi. io^mkcov* 

[006 1] l-32fOfff-^xl-x32t:o 
tvcofi'lM Pli, 3 2{@ct)^t'~^^o^T. i ■ 
x i O^P£ i - xi^xi ^$gfP£ x i Tf&tZ fc 

[0062] 

mi: 

• (=1 

'P = » 

[00 63] fc&&. ffi'L>8B:|ElK7 3(i, .X*'J6 3 

'lM P (t^B$»Np e a k ) fl 
U 6 3frt>M&ftl,tZT-?$:Z<D&&m^& 

>-^5 3^a^;*ixS^T-?fcttLT, 

-^k sco^tt^L.^I^T^^-t'y hSr-^i^tOT* 

[0064] ^^r-^ksii, *>J«y h^U^Af* 

urv^^fc z&mmw&ytT-fizm^^xnftzti 

l^fflMn,i<, XU:*y^5 3^ft7l£ix6T- 
9*m\-\XVT)V94 AT*«>rtJ:t\ Soffit -fft 
-fe>^5 3<7)ttl7l^8b'7 h <2 56PgUS) 
TfcSJStefc. ffUtf r 5 j r 6 j X« r 1 0 j ^rfc'fc 

cov^rco3 2M^^tr-^<omm2m% j Ft^% 

^Ttx-^ksfc-T^J;^. ^<7)S*li. WS&^Tt 
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X ^fc V ^ S OKter - * * »J T /I/* >f A Tffi»tc*«> 

^T-^W^il^^V^Sr^^x-^k s £ 

J: V \ 3 2 flB<03E*r - * ^IJO 2 S^fl^gft-r- 
^W^l, Xte3 2iI^ftx-^f£02®S^O 

[00 6 5] HI ltfcivc, fi'Mftff|al»7 3 

^s^x-? te^7 3 1 . m%.& 7 3 2 , m 1 JD 

MP7 3 3. ffS2Jl]M»7 3 4. MIg57 3 5*^ 

[0066} 5gSM5T-*!efgSl57 3 1 U\ JgJfKfcT*- 

-**>££##T-*ks I^T\ 

7 3 2HIK*?n4f^H^r5ijlSf-^x 

1 ir^TSo fSlJn«»7 3 3ti s i • x i£i = l~~3 

2 to wows u ^^tHi^a^-rSo m2jjmu 

7 34(i. x i £ i = 1-3 2£OWCi|ll#U *C0^ 
If-^m^-rS, ^^7 3 5ti, »1J««BJ7 3 30 

as*ffi«rSB2aaai7 3 4^ai*ffimL. s&i p£ 
ma-r*. sfeaaJ7 3 53&^ai^s^si&ip(i, ^ 

^ffl>*>J7 4fciett£ft*. 8l2raJM7 3 3 

oas*ia&i^i2jn©:ffl7 3 4<oai^fi«, -en-en-ai 

»*U64a, btiH«§ilS. M^^'J 64 
a, bKie<gS*ifcT-*W\ SCSlnyhD-76 
6 SrcfrLTr 4 S^WftfjSB^ 3 3*»&** h 3fc:tfsa 
X«i2*MT4T4fc;fSttSft*. *xh3^ 

wc, in^T-^&^ivt 3<X7u{a®^^fi^ 

[00 6 7] HI 2*#SgLT, ^^'J^J®l[H]SS6 3A 
ti, lo<?)®3Rfc:ov^T, S'ils»ifl:iHlfiS7 3fc:J:6±^ 

ft*o®assig-r&. w^-fcr, mncoyj >3 2i,z~z>^x 

ti, EI8fc5Vr7U-Alfc:^4il-&7^ >-3 2coi® 
SScOr-*, 7U-A2C'££ixS^>'32c01® 

-^t;oUT7l/-Al>ti^3 2£T<?>£ff'3 2{®<7)T r 
-^SrHHfc:rKU-X*B5t-r&. THl/^^il^Ii: 



te<fcoT. > : £';6 3^^T-^^^£U$ixTS^ 
g[IIi&7 3t;:iM9&£ii£. V3 2£oi,rcco^g 
tffTfcfiT^SHfc:. <JCi07U— A3 3^3fcr-^^ 
■X* 'J 6 31363*3*1*. J^£*svvct>, **>;6 3 

[0068] n>kmM.®m3Ti±. 32m^-9^ 

MlZtlfztir&V. &MIS7 3 5 i p fcflWrT 

So I8vvc % 2®^gC7)T-'— ^, 3®3?@<7)x-^i:Vi 
3«fcdtc, 2 0 0®^ac07 f -^**CJH^aS:firV\ 
5^v32t:-3Vircofi/6i poffasSTftT-rs. ^-Y 
>3 2fc-3WO0fi'i>i pOffasSrftiSt, ttwc, 
7^f>33, 7^y34, 7>fy3 5ht^J;^:, 5 
> 2 3 1 it, 2007-f V<9£g&fc:oUTM'l> i P 

[0069] CCDx^r-try^T^SHryif 5 

[00 70] m^mx^v7 4i t zMm$ixtim<bi P 

*i, LCD 2 M'lM p«, IM 

S#3^#>^2fc:igv^&£-fc:fi4>i p^offi^#< 
, 5S^*£fc:3M> i pOt*«/h$ < . Lfcj&Jo 
T. fi4M pSrSISx-^fcLTJBi^SIR^f^S-tirS 
^ 4; J: 0 rat^S^H-r* i fc s&*TS S . 
[0071 ] 3#7t#^ 9 2S.t>'^X h 3co|&f^ 

*%mco&mb&toltZ3lfflt&. ±mLfzXdi f z^ ft 

ajiwvr'j y^^t^ 200x262 ti- So -r=Sr^ 
isms s 2 tcfctts^ i j y n uco<m-jj\incommmi 

26 2T'$>0, SOTW=S:7P-A»N{i2 3 1T*4. 
[0072] i-lf- (as^#) ii. LCD21^ 

^SffSrfiro. 3^7C*^9 2TtiXr9— feV-9-5 4fc 

0 1 fflBtik® t -T S i k (3 J: o T -b X if 5 3 CO A*f7tfi 
$r S fdlfZ < -T S 3t«>rft S . 
[0073]iai4ti3 ^7C^^ 5 2 IZ&tf&^'-fCD 
SSMS^-Tia, 121 1 5 (2** h 3 3 <X7C{a®^ 

K<ojayi#jiiiSr^r7o— f-^r-h, hi €>\*%&%m 

[0074] jl— 9-- ^ J: S®^^^ ( X- 5 V 
^) (CJEBtT. X-AJL^-y h 5 1^<UX-^§P5 1 

AQ&mtfiTrMit. ttz, y *—#isyrB5 l 2<D 
&MIZ& 6 ^mx& g m<o y * ^ v PWfiMi h . 
7*-^^y^OjaS-C4J*5J:'t<0«ttISIffi«ld 0 ^jB9 
^$ilS. 

[00 7 5] C^ia^^^UVXIBMitDfffiL 
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[00 76] ^f^3Vhn-76 l^Xay 
a<o#^ (SWEtSLfiEd) st/X-^y/xyn-y 

6 0A^m^i (x-A^fif P ) ^sa^at*. >-xf- 

A3yho-76 l^ortStctsv^T. liiRff-r^ 

T 1 . ±MLWr-?}VT2 . SlflRBEtt-r-TVl^T 3 

*Effi»d 1 , d2), ffifi8l±jSfiKHF H. &lX«EK 
b-CftS. 1MB±j5i&EFHtt. X-2.jL~.yh5 1<7) 

F(ill5rc&&tf>T\ firffltejSftBFHfcJ: 0 mTfflU^J^ 

[0077] yXf^3yhP-76 Ui. ^f*:l/- 

(jtMstftft, j^aarra* fiiifei^aLK) fcftsrt 

ttftrfflREffido fc™&ffoW^Sfc<OfcLT, 

If 5 3 C0<f ^TRftfaeSrgjte-r * J: 5 tSIWUftS^fi 1 

[0078] yctu-ifsaffiSrffs-rs. u-^mmco 

tttC^f^^M^^^T'?) 6 . flbh&JKLDm 
i nTvsVl-X£*TU *>-^5 3^tt^£Bi>,&tf. IX 
OiU^fiSf CSon (LDmi n) ] fcjgOE^^S 
typfctf)Jt££fflU ffi<OP-lfSSlJKLDlS:Sft^ 
S. 

[0079] L D 1 = LD m i nXStyp/MAX 
C S o n ( LDm in)) 

3O£fi**3R0aO. IR03i^li#CSon (LD 

if. LDlSrU— *f8JKLDsfcfctf>* # WWSfeK. 
14* U-*mmLD 1 tMAX (Son(LDl) U 
fcfflWCiEOU— «LD 1£R5£U ^>VS SCO 



AFfcJS^W&IKfcJMiTUL X'J-yhftlKOgft 
If 5 3 lefcttS C C D 0>8W»ISHa 17^-/P KKSfHI 

[0 080] <Wc, tftlfftfc. U-^«*W£Lfcfc 
HSEKdSrStf«-*. &5£3iifcffl&iaiffiKd 

LTIi. WftH!^doa!ffi»jSrft45f3te3Rwliriffl 
±j±(Hi:M«Ai;^Z^|fi]^7^7 hdo f f 

*. tSWthl, j£aE»Tfcth2, ii^^ 

[0081] thl = tan-i C £ X p v (n p/2 + 
8) + L)/(d + doff) ] X18 0/7T 
th2 = t an'* [-^Xpv (np/2 + 8) +L) 
/ ( d + d o f f ) ] X18 0/?r 
<a= ( t h 1 - t h2 ) /np 
,9 : jgftgfts < = d/a^&Sffi«If real) 
P v : tT -y 

n p : SH3RSS 2tf>Y#ffl<^fr&Ii3RR 
L 

77^* 'J 6 4 fc!Et§ $ tltz t— ^ D 6 2 A*** 

>if5 3«0ft«*^S^tSBW«D10t. 

*t- * £ i J: i W£> £ . 
[0 082] 
[&1 ] 



( 10) 



10-206132 



naif-* 



Ix i 
T. i • 



x j 



200X200 
200 x 200 



x 13bit 
x 18bit 



•b>+*-ffi^*y^-p u, 

■&>y~tp>CM&u o . v o 




d 2 



2&7cliS> R~f\s-> 512X512 X8bit 
GzfU-> 512X512 X8bit 
512X512 X8bit 



0. 000—200. 000 
0. 00—300. 00 



1— 

-0. 00516 — 
0. 00— ±90. 00 
0. 00— ±300. 00 

0. 00—256. 00 



0—255 
0—255 
0—255 



COO 83] HI ScoXdIZ. frx h 3 tCfcV^Tti, 3 
VSm&ZBW&i&tffZti* Ztlt,z£-oZ20 0x2 

o oi^yru mm) <&& 
x, y, z) #iw£$*u> 0 ^yruv^jSfi^^^ffi 

[0084] HI 1 51iZ&\rz^$.^3}$jt*lX : 7 2frt) 
a»*fdj&»£¥iJJ&*-6 (#11). x i#/hSv^&^ o 

T*i3^ffiS<iOfia3S:»TU5rV\ -fit, -£?)Wg 



[00 85] 3&^{M<0j^C$fc£oT, XiJ-y^ 

u^saa^ $y/nopmn (#1 2) . 

^^SV/nopli, i = 1— 3 2tCOV^T (2i ■ x 
i ) / ( £ x i ) £ff-£LTS'l> i P < Wfflfi'frN p e 
ak> dfttc^ y#%ans:'«»ifct:J:o 

(u-uO) = (xp) = (b/p 
(v-vO) = (yp) = (b/p 

b : 

FH : fM£j£{ffl 

pu : ®MtCjottS7K^(^£0®^tv^ 
P v : »«ffifc;fef*&£^to0>®3Rtr-y?- 

u 0 : »fflfflt*3ftl.7K^r6]*O t t ) 'W»{aiH 



[0086 ] -Mrfc^ sas^fifcfi'iM p«, -eo® 
■i , mmzn&zti&yj >3 2commi l z^ 

Tli r3 2 j . <^cO^-f >-3 3£-oWC(* r 33j h& 

;fc«T'$)^ 0 *<0Mjtit. 3&7c{iffl£^ffi-t& 
flRStTA&fiBCO ( 6 ) sfctcfcftSXiWOOHI 

t^(thei) msxmmvxoftmm < the4) & 

[0087] *LT3&7c{awrm£fr9 (#13). 

«tesa«i; (#14) , 5jc«ois*fc-pviTi^a«o*ra* 
^3 (#16). mx<ommz^\\T<n%mfimfrz>t 

mT^h (#1 5T'-fxx) e 

c 0 0 8 s ] mz, 3 }X7timconw,^mifZ^>\^xnm 

u ) X CX/ (Z-FH) ) - (4 ) 
v) X CY/ (Z-FH) ] - ( 5) 

v : UWMlZ&fthmm.1lftcrM%tm 

vO : *M^ftttSSli^(ftI^)*'M*Ci3[S 

X»J -y hffi^S^ti ( 6 ) ^T'ftS. 

[0089] 

[»2] 



(11) 



ftm^l 0-2 06 1 3 2 



cos(the3) -sin(the3) 0 
sin(the3) coe(the3) 0 
0 0 1 J 



cos(the2) 0 sin(the2)l 
0 1 0 I 

-sin(the2) 0 cos(the2) J 



1 0 o 

0 cos(thel+the4 • nop) -ain(thel+the4 • nop) 

0 sin(thel +the4 ■ nop) cos(thel + the4 • nop) 



[ x 



Y-L 



Z-s ] =0 



(6) 




tfael 
the2 : 
the3 ; 
the4 : 

nop : 

L ; 
s : 



u ' = u + d 1 Xt 2 2 
+ d 2X t 2 3 

v ' =v + dlxt2 2 
+ d2xt 2 3 

t2= (t 1) -2 

tl = (u-uO) 2 f (v-vO) z 
±j&0> ( 4 ) ( 5 ) sSfcfe Wt . u tzftjLX u ' 



5Npcak+7>f >#^) 



(7) ^t>' (8) ^X^l^tit. 
[009 1] 



It 



x ( u -u 

X (u-u 

X ( V- V 

x ( v - v 



(7) 



Mr^D-II vol. J74-D-II No. 9 pp. 1227-1235, ' 91/9 

t o o 9 2 ] <xiz, ^mMzi%%mcommm<r>3?K.it 

*>52Bt^T, 01 77!>M02 4£#f£LTfffcBfl 
•f HI 7P;3E024tCfcV^T. H3&IXH1 1 em 

[00 93 3 hi nm<7)mmB<v3<k7t#x ; 7 2B 

t&ffeP±te8^fc 12 3 O 3 &tc;& * 5 2 B i: ffl at L T M 
^cofltoffiJ«*iia3W3<*7cXr^5 2Bi:|B|-T 
Wot, ii"C«fi'Cs»S:igW7 3B«0^ 

OUT 3^-$-*. 

[0094] H3 £SWfrl>i5i£BK7 3tt, ^^'J6 

ot&c^ffaiOTAo^ m 1 7^-rgg^t 

?ll£®&S7 3Bii, ^-K?j£TteJ:oTfi'CsK»£4* 
5i><Q?$>&. Lfc#oT, fi'&iS£[ElS&7 3Bfc:J:* 

[0095] t^jHUIHn 7 3 B t LT , S'CsfKJ|t«0jfr 



0)/t2 
0)/t2 
0)/t2 

0)/t2 -(8) 

5 3±<ow^iB^(ct5(t&iaiftwv7"y v?nmx 
3±osraw^-r-^^s-^^-r«a:&fird^r 

[0096] 9t\<z, m&m&M%co^mzmttz>&& 
m%®$&k.Lx, mia&vm2 1 2 o^sst 

* H 1 80S'1>$»EII1R7 3BHt MtmUzA 
-ft^tlh&yt'r—fZF I FO (first in first out) 

1 eOffi'MW0»7 3 B 2«, B*^lfc:A*$rfi4S3fc 

£iS LTft;frf & J: o «c«te£$ft* . 
[0 0 97) i-T, F I FO^iJfcfcoJfcS'&ffiS® 
fi87 3Bl(CO^TK^r*. 018I4FI FO^^'J 
£f£o^ffi'C*ffl&7 3B l^#J£^m 019(3 
**'J 6 3 B l*0g¥«l*«fi!tcOOT2:^ria. 02 Oii* 

[0 0 98 3 HI 8t4J^r, Si**raiiIK6 2*»^ 
^JtCA^Sftfig^^-^ti, ««S7 3 2Bfc:*5V^ 



( 12) 



10-206132 



&***y-6 3Bltara&«#3ftS. ^'J63B1 

CO 0 99] mi 9tf>±^JKiE®£*l.fcF I FO^'J 
6 33al— 63 3a3ltC±J^T, FIFO^^U6 
33alli200x3 1^ F I FO^^'J 6 3 3 a 2 
ii200x30&. F I FO^t'J 6 3 3 a3(i2 0 0 
X29S-, FIFO^>J 633a31ti200Xl 
fStb^l i#|^FIFO^t»J633ai 
ti, 2 0 OX (3 2 - i ) gfctOF I FO^^yt^ot 
T>fl](CiEtt3*l>fcF I FO^^£'J633b 
l-6 33b3 2ii. WiWU 200xi^F I F 

o>*y 

[0100] (i-l)#|£7)FIFO^^'J633a 
( i-1) *<7>&#jc02 

0 Ol*^f-^±i*l<OF I FCM^y 6 3 3b 
i'MM^tU **l£AEkOT-^JiF I FO^^'J 6 3 3 

[0101] F I FO/t'J633 b i 'KCO-r 
X T&btlh t . -^4 >J F I F O^* U 6 3 3 b i 2 0 
0®S#<9T-***i£fcil&i:. FIFO^t>J633 
b l£>ia&@ ( n, 1, 1), FI FO^t'je 3 3 
b2<7)llj^g (n-1, 2, 1), FIFO^^ey6 
33b3c01I$g (n-2, 3, 1 ) FIFO^ 
t'J633b32^1IS@ (n-31, 32, 1) t 
V^ctdtC. ^TOFIFO^t';63 3bi (i=l 
— 3 2 ) tCOt^T, *<D1W&U ( n- i + 1 , i, 

1 ) SrJTO^&Wr. *l/t* &ii£Tc9F I FO** 
>J 63 3b i (1 = 1-32) <7)2®S@ ( n - i + 

1 . i , 2) £Jt&^£tiU t$^zmi&T<VF I F 
0>*iJ633bi (i = l-32)t03I$|{n- 
1 + 1, i , 3) *J«&ft*ffl-rfcV*-3 J:3«c, F I F 

o^^e y 6 3 3 b i a^ams^T-* sjaroufciSB* 

[0 102] Jflrfc, EUn^SftfcS (n, i , h) (±, 
n#@C07U-A (n7U-A|) fcftvvt i 7>f yg 
fcife* ft $ *ifc«&r - * ?'J h cor - * * £ 

[0103] LTSBWB Stlfc 3 2 {icOB^iJr- 
^ S(n, 1, h), S(n-l t 2, h) S 

(n-i + 1. i , h) S (n-3 1, 32, h) 
£ . M<Xmm- h ;i:t:J;oT, BfflS4>N p e a k £ 

[0104] ±fc:3^Jt 3 2 f@<7)B^iJ x --? S { n , 

i , h ) ii, -feyys 3<^|B|— Mfttfetts-yvr y y 

^-T t ,013 iZTrrtX O ICBSM'ON p e a k ii 3 2 



x l-x3 2 HoWf COfi^ i p gct£. 
[0105)01 8fc:i3VvC, ^^y 63 B lT&$>tl 
ti&%rr-9S ( n , i , h ) . tthi? x i Ji. 3tg 
#17 3 6. JD«97 3 7RTffrf>7 f -?*ti»t&l'iS 
^^733BK^^TO, iPW»7 3 8aif4J" 
ftf-^*ft»tS V 7 34 Bfrt>%&ftM:mn 
SP. &in3^^T-^^3T?-6[&^7 3 5 Brf>> 

ip (WtNpeak) iffi#>t>tli>. Ztlt>l&\ 

Sr V 7 h ^xTT'^fl, i 1 1 TOT* h 9 
[0 106] frfc, ^ff^&j»m-*l/W7 3 
3 B & tf4Hfrr - * * ftJW 4l/^734B«f» 

Bftff«7 3 5 B^ffiaStlTffi'llsMSSilSflfi. 
^nmtli^ffl^^y 64 b, 6 4 a/v^ai^I^ilTie 

[0107] mz. fir^-h^tyt*ftvRA 

M*ffio)tfiiMlfflS]«&7 3B2toV^TSlW-^. m 

2 lli-fAT/M?— h> ; &yT-^^VRAM63 1 , 6 

3 2ttto>tm^»|Hl»7 3B2Sr^'f0. E32 2li 
VRAM 6 3 1 , 6 3 20#7Kl/X P yOT^ 

[0 1 08] [212 Hz&vvt. m^S0g&6 2*^^ 
^J£A:fc3;ft.4»frr-*M:* «£S7 3 2 BfciJV* 
T^ftafclS^k s sWR OBfc&^ilS . £S5fo£#k s ^ 

>'@^^ai$^S7j<T^h0^7 r -^$:S (n, 
i . h ) TW. 

[0 10 9] VRAM 6 3 1,63 2(i. -Hvf/l, 2 
00x32Byte OfEtSKM Sr flroft*# & "Tffi=Sr7* 

m^eouiSx? rsAMjlii/ijr^-fe 
x^r-hi: Sfetfre*'^ vram 6 3 l , 

6 3 2*CDTKU\X^S;flfc 1 oco^^ ycof-'-^^ 
i/x^^ rsAMj tciK^^n. l^^^ TSAMj ^ 

[0 1 1 0] VRAM6 3 1 . 6 3 2\,ZT7*zA-?hWi 
CDTFl-A (px, P y) ti. »:^)J:afc:*S^StL&. 
-?4 9, «#T-*S <n, i . h) ^r^-b^-r^^ 
^07HUX(px, Py ) U^idtC^^. 

C0111] px=h 

py = ( n + i - 1 > -32X1 NT ( ( n + i - 1 ) 
/32) 

fe, =*^ISfi^H8tcfcV^r, rh'l/^pyUO- 3 IT'* 
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0, ztiltv-i y&m-^3 2H*fJfrf 6. 
[ 0 1 1 2 ] §T . — RAM 6 3 1 MmM&ft 

i -1 ) mncOyj ylZftmi-hft^-fa^ VRA 
M6 3 l<0±j&COlRfrt>$<libt>tlZ>T YUApyttZk^ 

[0 1 13] VRAM 6 3 1 , 6 3 2^0Sai*te3fefil 

X. V R AM 6 3 1 , 6 3 2<0(f<0rKU.XpyT*B£ 

SDWS7 3 7. 7 3 8fc:A:fcS*U tyt5 
3«&Bffim:#jErS7 f -*fcj!in£S;ft.S. flD^Sft. 
fcr-*\ ^0Kd3S»7 3 7, 7 3 8j&»4>atfJ$*l*: 
f-^lt VRAM63 1, 6 3 2tf)f&je 3 JhjfcTFU 
X(px,py)t, 7>^AT?-feXtf-ha»$>*& 

ik&tLh* z.e>£Wm&\ v4 ^2 0 0i*t:o 

^T^il, VRAM63 1, 6 3 2c01oc0^ 

oT*»Sit&. 

[0 1 1 4] VRAM6 3 1 , 6 3 2^7^>(:-fey 

7U-M,cr)f-?^& 7 4 >0)-t — 

tl&ffilz^ 3 2yJ yftW&WM&isVTJl'Tf-kAtf 

-hfrhmnm 3 sb^^s*.*. 

[0 115]iI^73 5Bt;^T, 3 2 7-f^ 
*«fflTfc &t»t-* * J: & |$£ £ 

3^ttC«fc-?TS^i p W 
t>tl. WfzmX**) 74'\&f}%tl& 9 ttz. VRAM 
6 3 1,6 3 2frk&X2iX&ft¥ J F-?mf4m7 t - 
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